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SUMMARY 


An investigation was conducted in the Langley 19 -foot pressure 
tunnel on a 0 . 3 -scale model of the Republic RF-8^^•F airplane to determine 
modifications which woiold eliminate the pitch-up that occurred near 
maximum lift during flight tests of the airplane. The effects of high- 
lift and stall-control devices^ horizontal tail locations, external 
stores, and various inlets on the longitudinal characteristics of the 
model were investigated. For the most part, these tests were conducted 
at a Reynolds number of 9*0 X 10 ^ and a Mach n'umher of 0 . 19 * 

The results indicated that from the standpoint of stability the 
inlets should possess blunted side bodies. The horizontal tail located 
at either the highest or lowest position investigated improved the sta- 
bility of the model. Three configurations were found for the model 
eo[uipped with the production tail which eliminated the pitch-up through 
the lift range up to maxlmrum lift and provided a stable static margin 
which did not vary more than I5 percent of the mean aerodynamic chord 
through the lift range up to 85 percent of maximum lift. The three 
configurations are as follows: The production wing -fuselage -tail com- 

bination with an inlet similar to the production inlet but smaller in 
plan form in conjunction with either (l) a wing fence located at 65 per- 
cent of the wing semispan or (2) an 11.7-percent chord leading -edge 
extension extending from 65.8 to 95*8 percent of the wing semispan and 
(3) the production wing-fuselage -tail combination with the production 
inlet and an 11.7-percent chord leading -edge extension extending from 
70.8 to 95-8 percent of the wing semispan. 
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INTRODUCTION 

The initial flight tests of the prototype Republic RF-Sil-F airplane 
revealed that the airplane possessed undesirable pitch-up characteris- 
tics near maximijm lift (at low as well as high speeds). From evaluation 
of the airplane design characteristics it was believed that the undesir- 
able longitudinal stability characteristics were associated with the 
location of the horizontal tail on the airplane and the large shoulder - 
type wing-root inlets . 

By using the downwash data presented in references 1 and 2, it was 
shown previous to the investigation that negative dihedral in the hori- 
zontal tail shoiild materially reduce if not eliminate the high lift 
pitch-up; therefore^ it was recommended that a drooped tail having -22° 
dihedral and utilizing the same point of attachment as the production 
tail be investigated. In addition it appeared desirable to investigate 
the effect of inlet size (plan form) on the stability characteristics 
of the airplane. 

At the request of the U. S. Air Force, a 0.5-scale model of the 
Republic RF'-S^J-F airplane was constructed for testing in the Langley 
19-foot pressure timnel. The model, as provided by the contractor, was 
so designed to allow tests to be made of the model with and without 
various inlets, high-lift and stall -control devices, horizontal tail 
arrangements, as well as external stores. 

During the course of model construction, tests were conducted on 
the prototype airplane in the Ames 40- by 80-foot tunnel. As a result 
of the Ames investigation (ref. 3)^ a wing configuration consisting of 
a modified leading edge which increased the leading-edge radius and 
camber of the outer 30 percent of the wing semispan in conjunction with 
two wing fences was found to improve, to some extent, the static longi- 
tudinal stability of the airplane. However, a considerable improvement 
in the stability of the airplane was still left to be desired. A limi- 
ted low-speed stability investigation of a model equipped with a large 
shoulder-type inlet similar to that used on the prototype airplane has 
also been conducted in the Langley 5OO MPH 7- 10 -foot tiannel (ref. 4). 

The first phase of the investigation in the Langley 19-foot pres- 
sure tunnel was concerned with the determination of the effects of each 
of four pairs of inlets in combination with varioiis horizontal tail 
arrangements on the stability characteristics of the wing-fuselage com- 
bination. As a restilt of these tests, but primarily from production 
considerations, an inlet which was similar to the production inlet but 
smaller in plan form was selected to be tested with the production tail 
to be incorporated on the wing-fuselage combination to form the basic 
airplane configuration. A systematic study was then carried out to 
determine an appropriate wing modification which would provide more 
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satisfactory stability characteristics for the basic configuration. In 
addition, the lateral-control characteristics of the basic configuration 
were also investigated. 

Because of a change in Air Force requirements for machine-gun stor- 
age space, it became necessary for the contractor to retain the produc- 
tion inlet. Consequently, the effects of various wing devices on the 
longitudinal characteristics of the model equipped with the production 
tail and inlet were also investigated in an attempt to determine an opti- 
mum wing configuration for the revised basic airplane configuration from 
the standpoint of static longitudinal stability. The lateral-control 
portion of the investigation on the revised basic airplane configuration 
is not as complete as may be desired inasmuch as the investigation was 
abruptly terminated because of fatigue failiire of the model support 
mount which resulted in the total destruction of the model. 

The investigation reported herein was carried out for the most part 

at a Eeynolds number of 9-0 X 10^ and a Mach number of O.I 9 through an 
angle -of -attack range from -4° to 30°. In an effort to detennine the 
effect of variation in Reynolds number, exploratory tests were made 

through a Reynolds number range from 2.2 x 10^ to 11.0 x 10^. In order 
to expedite the Issuance of the data for this airplane, only a brief 
analysis has been made. 


SYMBOLS 


C-r lift coefficient, 


"D 


drag coefficient. 


Drag 


■^m 


pitching-moment coefficient 
located at 21 percent c 

below fuselage center line 


based on a center 
and 1.03 percent 
Pitching moment 


of gravity 
c 


^ = Cm 




■'m. 


'cx=0 


dCL 


rate of change of pitching moment with lift coefficient 
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da 

di^ 


C 


n 


a 

H 


R 

q. 

o 

% 


c 



rate of change of pitching moment with angle of attack 


rate of change of pitching moment with tail incidence 


rolling -moment coefficient, corrected for model 
asjmuetry, mcment 

'JoV 


yawing -moment coefficient, corrected for model 
Yawing moment 


asymmetry. 


angle of attack of wing chord plane, deg 

tall incidence angle in respect to the wing chord 
plane, deg 

Reynolds ntimher based on the mean aerodynamic chord 
free -stream dynamic pressure, Ib/sq, ft 

projected wing area (excluding inlets), sq^ ft 

2 

mean aerodynamic chords — 

Q 

wing span, ft 

spanwlse distance measured from plane of symmetry, ft 

vertical distance above chord plane extended along mean 
aerodynamic chord, ft 

inlet velocity ratio, 

AV„ 

o 



exit total -pressure recovery 

inlet entrance area of both inlets, sq ft 
total pressure 
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P static pressiire 

Q volme rate of flow measured at fuselage exit, cu ft/sec 

V velocity, ft/sec 

Subscripts : 
i inlet 

e exit 

0 free stream 

max maximum 

1 local 


MODEL 


The 0.5-scale model of the Republic EF-8i^F airplane installed in 
the Langley 19-foot pressure tunnel is shown in figure 1. The model 
was of steel-reinforced wood construction and its principal dimensions 
and design features are presented in figure 2 and table I. A rigging 
diagram of the model wing is presented in figure 3* The model was 
designed to allow tests of high-lift and stall-control devices, hori- 
zontal tail arrangements, external stores, and various inlets which 
varied in plan form-. 

The pertinent geometric characteristics of the inlets, devices, 
horizontal tail arrangements, and external stores are presented in fig- 
ures ^4- to 11 and tables II to VI. 

The high-lift and stall-control devices consisted of plain trailing- 
edge flaps, leading-edge extensions, wing fences, and a leading -edge 
modification which increased the leading-edge radius and camber of the 
wing sections thus modified. 

The trailing-edge flaps extended to 5I percent of the semispan and 
had a chord of 22 percent of the wing chord measured parallel to the 
air stream. The flaps could be deflected 20° and ^4-0° perpendicular to 
the hinge line (fig. 7). 

The leading-edge extensions were designed so that any desired span, 
chord, or spahwise location could be Investigated along with deflections 
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of 0° and -10° measiored in a plane perpendicular to the wing leading 
edge (fig. 6 and tables II, V, and VI). 

Details of the leading-edge modification which increased the cam- 
ber and leading-edge radius of the wing sections are shown in figure 7. 
The various wing fences are shown in figure 6 and tables II, V, and VI. 

The various horizontal tail arrangements were comprised of either 
an undrooped or drooped tail (-22° dihedral) attached to the vertical 
tail at 28 percent of the wing semispan above the chord plane extended, 
and an undrooped or Y-tail, ( 22 ° dihedral) attached to the vertical 
tail at 65 percent of the wing semispan above the chord plane extended. 
The drooped and Y-tails had approximately 7 percent less projected area 
than the tails without any dihedral (fig. 5)* 

The model was equipped with partial and full-span ailerons which 
extended from 5I "to 95*8 percent of the wing semispan and from 
to 95*8 percent of the wing semispan, respectively. The model was also 
equipped for a few tests with solid and perforated flap-type spoilers 
which extended from 13.4 to 50 percent of the wing semispan and had an 
average projection of 7.8 percent of the streamwise chord when deflected 
90° (fig. 8). The area of the perforated spoiler was approximately 
80 percent of the area of the solid spoiler. Unless otherwise indicated 
all lateral control tests were made with the ailerons or spoilers 
deflected on the left wing. 

The model was provided with exhaust cones so that the inlet-exhaust 
area ratio could be varied, thus providing a means by which the mass 
flow ratio at the inlets could be varied (fig. 9)* Tbe stability data 
presented herein were obtained with the inlet exit full open. Flow 
survey rakes were installed at the approximate engine compressor face 
location and in the jet exit for the purpose of measirring flow rates 
at the above-mentioned locations (fig. 11). 

Various boundary -layer diverter plates were provided on the model 
to study the effect of fuselage bomdary layer on the internal -flow 
losses in the inlet. The boundary-layer diverter plates are shown in 
figure 10. 


Designation of Test Configurations 

Listed below are the designations of the basic component parts of 
the model; 

A wing — fuselage — vertical -tail combination 

B external stores (fig. 9 ) 
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Various inlets; (fig. 

Dq production inlet 

D]_ inlet having a smaller plan form than Dq with 

leading edge swept back 15° 

D2 Dp with sidebody removed (simulated nacelle type) 

D^ semiflush inlet 

Doa Do with spoiler on side body 




Dq with increased radius on side body 
Dq with approximate sq\iare side body 


Horizontal tails; (fig. 5) 

T ^ production tail - zero dihedral tail located at 28 percent 

of the wing semispan above the chord plane extended 

T drooped tail - similar to the production tail but having 

-22° dihedral located at 28 percent of the wing semispan 
above chord plane extended 

T ^ T-tail - same as production tail but located at 65 percent 

•°5 of the wing semispan above chord plane extended y-tail 

T Y-tail - similar to the production tail but having 22° 

•°5 dihedral located at 65 percent of the wing semispan 

above the chord plane extended 

High-lift and stall-control devices: (figs. 6 and 7) 

E leading-edge extensions (fig. 6) 

I leading -edge modification (fig. 7) 

F wing fences (fig. 6) 

6f trailing -edge flaps deflected (fig. j) 

Detail designations of the component parts are given in figures 4 

to 9. The model configurations described herein are formed by combining 
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the appropriate model components with the wing— fuselage— vertical -tail 
combination designated by the letter "A". For example^ A + T ^ + B 

represents a wing — 'fuselage— vertical -tail combination plus zero dihe- 
dral horizontal tail located at 28 percent of the wing semispan above 
the chord plane extended plua external stores. 


TESTS AKD CORRECTIONS 
Tests 


The tests were conducted in the Langley 19-foot pressiire tunnel 
with the air compressed in the t-unnel to a pressure of approximately 
53 poimds per sqiiare inch^ absolute. With the exception of the wing- 
fuselage — vertical-tail combination, the investigation was carried out at 

a Reynolds number of 9*0 X 10^ and a Mach number of O.I 9 . In the case 
of the wing — fuselage — vertical -tail combination, force measurements were 

obtained through a Reynolds n-umber range from 2.2 x 10^ to 11.0 x 10^. 

All tests were conducted over an angle -of -attack range from to 31° • 

Longitudinal characteristics of the model were determined for the 
model equipped with and without various inlets, high-lift and stall- 
control devices, horizontal tail arrangements, and with and without 
external stores . For the most part, the longitudinal stability tests 
were conducted with a horizontal tail incidence of -5°. 

The lateral-control characteristics were detemnlned through an 
aileron deflection range of ±l8° by 3 ° increments for the outboard 
ailerons and ±12° by 3° increments for the inboard ailerons. In the 
case of the flap-type solid and perforated spoilers, deflections of 
^•7°> 9*^°> 19°^ ^5°> 55°> 90° were investigated. The aileron and 

spoiler deflections were measured in a plane perpendicular to their 
respective hinge lines . 


Corrections 

Corrections for wind-tunnel jet-boundary effects have been made to 
the pitching, rolling, and yawing moments. Corrections for support 
tare and interference have not been applied to the data. However, these 
corrections would not affect the comparisons of the data made herein. 
Jet-bo\mdary corrections determined from reference 5 air-flow- 
misalinement correction of 0.1°, estimated on the basis of air -flow 
surveys and tests of previous models, have been applied to the angle 
of attack and drag coefficient. The drag coefficients presented herein 
include the internal drag of the inlets. 
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PRESENTATION OF DATA 


Tables II to VI s umma rize the resxilts obtained from the low-speed 
longitudinal stability tests . Figures 12 to 54 present detail force 
and moment data of some of the more pertinent results obtained during 
the investigation of the longitudinal stability and lateral-control 
characteristics of the model. All of the stability data presented in 
figures 12 to 54 are for a tail incidence of approximately -5° unless 
otherwise noted. Tables VII and VIII present the individual ram- 
recovery pressirres that were determined at the engine compressor face 
location for inlets D^^ and Dg at several angles of attack and, in 

the case of inlet Dj_, for several boimdary-layer diverter configura- 
tions. The variation of the mass-flow ratios and ram-recovery charac- 
teristics with angles of attack for the various inlets are presented 
in figiores 55 56 . 


RESULTS AND DISCUSSION 
Longitudinal Stability Characteristics 


Effect of Reynolds number .- A few exploratory tests were conducted 
on the wing — fuselage — vertical -tail combination to determine the effects 
of Reynolds number. As indicated in figure 12, the effect of variation 
in Reynolds number on the pitching-moment characteristics of the wing — • 

fuselage— vertical -tail combination from a Reynolds number of 5.0 x 10^ 

to 11.0 X 10^ can, for all practical purposes, be considered negligible. 
Although the effect of variation in Reynolds number on the pitching- 
moment characteristics of the wing— fuselage — vertical -tail combination 
was fo-und to be small above a Reynolds number of 5-0 X 10 ^, it did not 
appear conclusive that the same woiold be true for all test configura- 
tions, Therefore, it was decided to conduct the investigation at the 
highest test Reynolds number possible with due consideration given to 
economy of operation and sustained operation of test equipment. Hence, 

the investigation was conducted at a Reynolds number of 9.0 x 10^ rather 

than at the highest Reynolds number attainable of 11.0 x 10^, 

Effect of inlets .- With the exception of varying the length of the 
internal duct lines between the leading edge of the inlet and the leading 
edge of the wing, the internal ducting for the various inlets was designed 
to allow all of the various inlets to be installed on the model without 
altering the internal duct lines. It is assumed in the following dis- 
cussion, therefore, that any variations which occur in the longitudinal 
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characteristics of the model equipped with the different inlets are due 
entirely to the external effects of the inlets . 

In order to show more clearly the effects of inlets on the pitching- 
moment characteristics of the model, figure I5 has been prepared, using 
the data of figure I3, and presents the departure of the pitching-mcment 
ciirve from the initial linearity at low lift that was obtained for the 
model with and without the inlets. It was discovered during the initial 
phases of the investigation that the pitching -moment characteristics 
obtained on the 0.3-scale model equipped with the production inlet Dq 

were not in agreement with those obtained dirring the investigation of 
the full-scale airplane in the Ames 40- by 80-foot tunnel (ref. 3)« I’t 
was recognized that the prototype inlet incorporated on the full-scale 
airplane differed from the production inlet on the 0.3-scale model in 
that the prototype inlet possessed a sharper side body than the well- 
rounded side body of the production inlet. Therefore, in an effort to 
find an explanation for the discrepancy in the two sets of data, a 
spoiler was attached to the side body of inlet Dq in an attempt to 
simulate, to a reasonable extent, the aerodynamic effect of an inlet 
possessing a sharp side body. The res\lLts obtained with the simulated 
sharp side body inlet Dq^ (fig. 15) were found to be in siofficient 

agreement with the data of reference 3 to conclude that the differences 
that existed between the two sets of data obtained on the model and the 
full-scale airplane were attributable to the difference in the side body 
shapes of the prototype and the production inlets. It can be seen from 
the data presented in fig\ire I5 that the addition of the simulated sharp 
side body inlet Dqq resiolted in a maximum, destabilizing pitching moment 

of 0.155 which was considerably greater than that obtained for the model 
without inlets. In addition the angle -of -attack range over which these 
increments of destabilizing pitching moment existed for inlet Dqq was 

considerably greater than for the model with inlets off. It is evident 
from the foregoing discussion that an inlet having a sharp side body 
would be detrimental to the longitudinal stability characteristics of 
the KF-8AF airplane. 

Examination of figure I5 reveals that, with the exception of 
inlet D^, the addition of the inlets reduced to some extent the maxi- 
mum increment of destabilizing pitching moment of approximately 0.111 
that was obtained for the model without inlets at an angle of attack 
of approximately 21°. The greatest reduction, approximately O.O5O, in 
the increment of destabilizing pitching moment was obtained with 
inlet D2. In the case of inlet (semiflush inlet) a slight Increase 

in the maximum Increment of destabilizing pitching moment was obtained. 

In addition, it can be seen that the increment of unstable pitching 
moment obtained for the model equipped with the various inlets one 
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fence progressively increased in magnitude and extended over a progres- 
sively larger angle -of -attack range as the inlet size increased. 

Presented in figure l6 are the increments of destabilizing pitching 
moment obtained for the model eq^uipped with various inlets and wing 
fences. Comparison of the data presented in figure I5 and figure 16 
indicates that a properly located fence generally reduced the magnitude 
of the increments of destabilizing pitching moment by 75 percent for 
angles of attack below approximately 2 k^, It will also be noted from 
the data of figure I6 that the addition of one wing fence to the model 
equipped with inlet I>2, which has been previously shown to provide sig- 
nificant improvements in the pitching -moment characteristics, produced 
stable pitching -moment increments throughout the angle -of -attack range 
above 19 °. Attempts to reduce further the magnitude and tha^^tent of 
the increments of unstable pitching moment that occurred for%.bdel' 
equipped with the larger inlets Dq and Dq^ by using two wing fences 

proved to be somewhat successfiil as can be seen from the data of fig- 
ure 16. However, even with two fences the pitching -moment characteris- 
tics of the model equipped with the larger inlets were still not as fav- 
orable as those obtained for the model equipped with inlet D2 and only 

one fence. 

Consequently, if changing inlets was the only modification that 
could be made to improve the longitudinal stability characteristics of 
the KF- 84 f airplane, it appears from the foregoing discussion that a 
simulated nacelle -type inlet such as inlet D2 should be incorporated on 

the airplane. Even though a slight imstal)le jog occurred in the pitching 
moment at a = 15 ° = O.82), figure I3, for the model equipped with 

inlet D2^ the longitudinal stability characteristics appear to be 

acceptable . 


Effect of horizontal tall location .- Presented in figure 17 -are the 
longitudinal characteristics of the model equipped with various inlets 
and horizontal tail arrangements. The variations of dCj^jdCj^ with lift 
coefficient obtained for the various inlet and horizontal tail arrange- 
ments are presented in figure I8. Inspection of figure I8 indicates 
that of the various horizontal tail arrangements investigated the 


Y-tail (T y\, regardless of the inlet configuration, was the only tail 


i -65, 

arrangement which provided negative values of dCj^^dCL through the lift 


range up to C 


^ax 


or within 2 percent of C 


Lmax 


in the case of 


inlet Dq. However at or beyond the pitching -moment character- 


istics become unstable. In all cases, the variation of 




with 


lift coefficient obtained with the Y-tail did not exceed I5 percent of 
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the meaxL aerodynamic chord up to maximimi lift. The smallest variation 
of dCjj^^dC-Q was obtained with inlet Dg and was equal to 0.08c. 

It can be seen from the data of figure l8 that decreasing the tail 
height by utilizing the drooped tail T ^ did not eliminate the posi- 

that occirrred near with the production 

tail. However^ the drooped tail sufficiently reduced the lift-coefficient 
range over which positive vadues of dC-Q^jdCj^ occurred for the model 
eq\iipped with the production tail so that in the case of inlets Dg 
and Dx it is probable that no pitch-up would be experienced in flight. 


tive values of 


dCm/dCL 


Examination of the relative merits of the various horizontal tail 
arrangements through a lift -coefficient range up to O.85 indi- 


cates that either the 


m A 

\28 


or the T 


V 

.65 


tail would provide negative 


values of dCj^^dC^ for all inlet configurations except for inlet Dq 

in conjunction with the drooped tail where positive values of 

were obtained between a lift coefficient of 0.8 and 0 . 86 . The varia- 


tion of dC. 




that was obtained with the 


T A 

.28 


and 


T V 

.65 


tails 


through the usable lift range varied from 5 "to 20 percent of the mean 
aerodynamic chord depending on the inlet configuration. The smallest 
variation of dC^jdCj^ throxogh the usable lift range with the drooped 

tail was obtained with inlet D^ and was equal to 0 . 05 c. In the case 
of the Y-tail the smallest variation of dCjji|dCL was obtained with 
inlet Dj and was equal to O.066. 


The values of dC^jdl^ obtained at zero angles of attack for the 

various horizontal tail locations are listed in the table on the fol- 
lowing page: 
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Inasmuch as several possible inlet-tail configirrations exist which 
would provide satisfactory stability characteristics, the selection of 
an inlet-tall configuration would have to be made on the basis of other 
design criteria. 

Effect of various wing devices on the model equipped with the pro- 
duction tail and inlets Dq or D^^.- The effects of various arrange- 
ments or combinations of leading -edge extensions, wing fences and 
leading -edge modification on the stability characteristics of the model 
eq^uipped with the production tail and inlets Dq and D^^ were studied 

in an attempt to find a wing coiafiguration which would provide stable 
pitching -moment characteristics through the lift-coefficient range. 


As an aid in the selection of the most promising wing device arrange- 
ment from the standpoint of stability, a criterion has been adopted that 
the model must not exhibit an adverse pitch-up tendency through the lift 

range up to Cj and must have a stable static margin which does not 
■4aax 


vary more than I5 percent of the mean aerodynamic chord through the lift- 

coefficient range up to O.85 Ct . It should be pointed out that this 

nnax 

criterion was selected purely as a matter of convenience and should not 
be construed to mean that this criterion is a standard stability require- 
ment. Also that the conclusions reached on the basis of this criterion 
may be somewhat altered if other criteria are used. 


Of the many configurations investigated, several configurations 
were found which f\ilfllled the preceding requirements. These configiira- 
tlons are: (l) A + D^ + T_^ + 60 - (2 ) A + D^l + T ^ + 

^0.30^°-^58 - 0.958), and (3) A + Dq + T^^ + Eq^25(°*'708 - 6.958). 
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The detail force data obtained with these configurations with and 
without flaps deflected are presented in figure 19. The variations 
of dCj^yiiC-]^ with lift coefficient for these configurations are pre- 
sented in figure 20. 

Thus, as in the case of variations in tail height, several wing 
configurations were found which would provide satisfactory stability 
characteristics for the model equipped with the production tail. How- 
ever, it is difficult to select the best configuration purely on the 
basis of this investigation. Consequently, the final selection must 
again be made from the standpoint of over -all design considerations. 

It is understood that the production version of the RF-84F air- 
plane is to be equipped with inlet Dq, a leading-edge modification, 

and flight fences in conjunction with the straight tail located at 
28 percent of the wing semispan above the chord plane extended, whereas 
the parasite version of the KF-84F aiDrplane will incorporate the droop 
tail. In light of this londer standing, it is of interest to examine the 
detail force data obtained for the production and parasite versions of 
the RF-84F airplane with flaps neutral and deflected (figs. 21 and 22). 
The variation of dC^jiCj^ with lift coefficient obtained for these 

configurations is presented in figure 23. Figure 25 indicates that a 

pitch-up tendency would exist near Ct with flaps neutral as well 

Triax 

as flaps deflected for the production version. Drooping the horizontal 
tail 22° reduced the positive values of dCj^/dCL near but the 

reduction was not sufficient to eliminate the pitch -up tendency. More 
significant than the reduction in the positive values of dC^I hCL that 
was obtained with the drooped tail is the loss in static margin that 
occurred. It will be noted from the data that drooping the horizontal 
tail decreased the static margin from approximately 10 to 6.5 percent c 
with flaps neutral and from approximately 10 to 5 percent c with flaps 
deflected. 

Effect of external stores and inlet mass -flow ratios .- The effect 
of external stores and inlet mass -flow ratio on the stability of the 
model for various model configurations is shown in figures 2k and 25. 

It can be seen that the addition of external stores had little effect 
on the linearity of the pitching-mcment curves regardless of horizontal 
tail location or inlet configuration. However, it will be noted that a 
slight decrease in static margin was obtained in every case that the 
external stores were added. 

Variations in the inlet mass -flow ratio appeared to have no effect 
on the stability of the model. The only significant effect of decreasing 
the inlet mass -flow ratio was a positive trim shift. 
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Lateral -Control Characteristics 

Ailerons . - The data presented in figures 26 and 27 indicate that 
the maximum values of rolling moment obtained with outboard ailerons was 
approximately O.OA for a total aileron deflection of j6° for the model 
eq^uipped with inlet Dp and for the model equipped with inlet Dq in 

conjunction with the leading-edge modification and flight fences. In 
both cases, a 25-percent decrease in rolling moment was obtained beyond 
an angle of attack of l6°. Furthermore, in the case of the model equipped 
with inlet Dq in conjunction with the leading-edge modification and 
flight fences, the rolling -moment data became very erratic in nature, 
and in some instances, aileron reversed, occurred. 

Comparison of the resiilts of figure 27 with those of figure ^0 
indicates that no significant change in the rolling moment was obtained 
by replacing the leading-edge modification and flight fences with an 
11.7-percent chord leading -edge extension which extended from 7O.8 to 
95*8 percent of the wing semispan, (with flaps deflected in the latter 
case). However, when the outboaxd end of the extension was moved 

inboard to 0.858b/2 (fig. 31) a slight decrease in C-, was obtained 

^max 

and the variation of rolling moment with a above an angle of attack 
of 16° became less erratic with little or no aileron reversal. Although 
no data were obtained, it is reasonable to expect that an improvement 
in the variation of rolling moment with a would also be obtained with 
flaps neutral if the shortened span of leading-edge extension was 
employed . 

The lateral -control data obtained on the model equipped with 
inlet Dq, leading-edge modification and flight fences (fig. 28) indi- 
cate that the same degree of rolling effectiveness was obtained with 
2A° total deflection of the full-span ailerons as was obtained with 36° 
total deflection of the outboard ailerons. As in the case of outboard 
ailerons, the variation of rolling moment with a for the full-span 
ailerons above a = 16° was erratic and in some instances aileron rever- 
sal was obtained. Therefore, as might be expected from the data obtained 
with full-span ailerons, it will be noted from a comparison of the data 
presented in figures 27 and 29 that the use of differentially operated 
flaps in conjunction with outboard ailerons as a lateral-control device 
appears to offer some advantage over outboard ailerons alone from the 
standpoint of rolling effectiveness. 

Spoilers . - The lateral-control characteristics of 0.5b/2 span solid 
and perforated flap-type spoilers are presented in figures 32 and 33 for 
the model equipped with inlet Dq, leading-edge modification, and flight 

fences. Comparison of the data presented in figures 32 and 33 reveals 
that at low angles of attack the rolling moment produced by either solid 
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or perforated spoilers deflected 55° was nearly equal to 50 percent of 
the rolling moment produced by an outboard flap-type aileron for a total 
aileron deflection of l 8 °. At high angles of attack both spoilers became 
ineffective. The variations of with spoiler deflection at various 

angles of attack are presented in figure 5^. 

Thus it can be seen that spoilers were inferior to flap-type ailerons 
from the standpoint of rolling moment produced. It is probable that some- 
what better spoiler effectiveness would be obtained with a more optimum 
spoiler arrangement. 

The yawing-moment data obtained with flap-type ailerons and spoilers 
are in accordance with common experience in that the yawing moment pro- 
duced by ailerons is generally unfavorable while that obtained with 
spoilers is favorable over most of the angle -of -attack range. 


Internal Flow Measurements 

Effect of boundary-layer diverters .- Figures 55 56 and tables VII 

and VIII present the internal flow measurements obtained on the model 
equipped with inlets and D2 for several boundary-layer diverter 

configurations. The measurements were obtained for inlet velocity ratios 
which span the usual high-speed design inlet-velocity-ratio range from 
0.6 to 0.8. 

Examination of the data presented in figrrre 56 and tables VII 
and VIII indicates that replacing the original boundary-layer diverter 
block with splitter plates slightly improved the inlet air-flow char- 
acteristics. The greatest improvement was realized with the smaller of 
the two splitter plates investigated. The improvement that was obtained 
resulted from a decrease in the localized losses which occurred at the 
inner corners of the inlets. 


CONCLUSIONS 


An investigation has been conducted in the Langley 19-foot pressure 
tunnel at a Reynolds nimiber of 9»0 x 106 on a 0 . 5 -scale model of the 
Republic RF- 84 F airplane to determine modifications that would improve 
the low-speed longitudinal stability characteristics of the RF-8if air- 
plane. The lateral-control characteristics of the model were also 
determined. 

From the results of the investigation, the following conclusions 
are made; 
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1. The addition of an inlet with a sharp side body increased the 
destabilizing pitching moment that occurred near 0] ^^^ for the model 

without inlets, whereas a reduction in the destabilizing pitching moment 
was obtained with inlets having blunted side bodies. In addition the 
angle -of -attack range over which the increments of destabilizing pitching 
moment existed for the model equipped with a sharp side body inlet was 
considerably greater than for the model without inlets. 

2. The horizontal tail located at either the highest or lowest 
position investigated during the present tests improved the stability 
of the model. The greatest improvement in stability associated with 
horizontal tail modification was obtained with a "Y" tail (22° dihedral) 
located at 65 percent of the wing semispan above the chord plane extended. 
This tall arrangement provided a stable static margin which did not vary 
more than I5 percent of the mean aerodynamic chord up to maximimi lift or 
within 2 percent of maximum lift regardless of the inlet configuration. 

The drooped tail decreased the range of lift coefficient over which the 
pitch-up occurred to such an extent that it is probable that no pitch-up 
tendency woilLd be experienced in flight. ' 

3. Of all the arrangements of wing devices investigated on the 

model equipped with the production tail in conjunction with the produc- 
tion inlet or an inlet similar to the production inlet but smaller in 
plan form, three were found which eliminated the pitch-up and provided 
a staole static margin which did not vary more than I5 percent of the 
mean aerodynamic chord up to 85 percent of maximum lift. The three con- 
figurations are as follows: The production wing-fuselage -tail combi- 

nation with an inlet similar to the production inlet but smaller in plan 
form, Dq, in conjunction with either, (l) one wing fence located at 

65 percent of the wing semispan or, (2) an 11,7-percent chord leading- 
edge extension extending from 65.8 to 95*8 percent of the wing semispan, 
and (3) the production wing -f-uselage -tail combination with the produc- 
tion inlet and an 11,7-percent chord leading -edge extension extending 
from 70*8 to 95-8 percent of the wiing semispan. 

A. The stability of the model was not affected appreciably by the 
addition of either external stores or a change in inlet velocity ratio. 

5. Beyond an angle of attack of l6° which corresponds to approxi- 
mately 80 percent of maximum lift, a 25-percent decrease in rolling 
moment was obtained for all flap-type ailerons investigated and in the 
case of the model equipped with the production inlet the rolling moment 
became very erratic in nature and in some Instances aileron reversal was 
obtained. The addition of an 11. 7 -per cent -chord leading -edge extension 
extending from 70*8 to 85.8 percent of the wing semispan resulted in 
rolling moments which were less erratic with angle of attack with little 
or no aileron reversal. 
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6, The rolling moment produced by a 50-percent-semlspan. solid or 
perforated flap -type spoiler deflected 55° nearly equal to 50 per- 
cent of the rolling moment produced at low lift by an outboard flap- 
type aileron for a total aileron deflection of l8°. Beyond an angle of 
attack of 17°, however, both types of spoilers were ineffective. 


Langley Aeronautical Laboratory, 

National Advisory Committee for Aeronautics, 
Langley Field Va., February 1, 195^* 
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TABLE I 


DESIGN CHAEIACTERISTICS OF THE REPUBLIC RF-84F AIRPLANE AND 
THE 0.5 -SCALE MODEL OF THE RF-84F AIRPLANE 


Full-scale 


Wing Assembl;y 


1. Basic data: 

Root airfoil (theoretical)^ measured normal to 

0.25 -chord line .......... NACA 64A010 

Tip airfoil (theoretical), measured normal to 


Angle of incidence, deg I.50 

Geometrxc tw^xst .....a. 0 

Sweep of quarter-chord line (true), deg i|-0.00 

Taper ratxo ........a..............®®. 0 . 5*^8 

Aspect ratio (excluding inlet area) 5® ^5 

Airfoil thickness (parallel to airplane center line, 

percent c) 8.10 

Sweep of leading edge (true), deg ^2.51 

Sweep of leading edge (projected), deg . ^2.56 

Cathedral, deg 5*50 

2. Dimensions: 

Root chord (theoretical), parallel to air stream 12. 58 ft 

Tip chord (theoretical), parallel to air stream 7*17 

Mean aerodynamic chord 10.04 ft 

Location of mean aerodynamic chord, spanwise (projected) ... 7.55 ft 

Span (projected) 55*52 ft 

Span (true) 55*58 

5 , Areas ; 

Wing area (excluding inlet area), sq ft 525*0 

Area of wing blanketed by fuselage, sq ft 50.6 


0.5-scale 


NACA 64A010 
NACA 64A010 

1.50 
0 

40.00 

0.578 

5.45 

8.10 

42.51 

42.56 

5.50 

44.577 in* 

25.800 in. 
56.155 in. 
27.126 in. 
120.674 in. 

120.900 in. 

29.250 

4.554 
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TABLE I.- Continued 


DESIGN CHARACTERISTICS OF THE REPUBLIC RF- 8 ij-F AIRPLANE AND 
THE 0.3 -SCALE MODEL OF THE RF-84F AIRPLANE 


B. Horizontal Tail Assembly 

1. Basic data; 

Root airfoil, measured normal to leading edge ......... 

Tip airfoil, measured normal to leading edge 

Angle of incidence 

Dihedral, deg 

Sweepback (leading edge), deg .... 

Taper ratio . . . 

Aspect ratio . 

2. Dimensions: 

Chord (constant) . . . . . 

Mean aerodynamic chord ........ 

Span 

Distance from 0.25c of wing to 0.25c of horizontal tall . . . . 

3. Areas: 

Total horizontal tail area, sq ft 


Fiill-scale 


NACA 64A009 
NACA 64-A009 
Variable 
0 

40.00 

1.00 

5.59 

4.00 ft 
4.00 ft 
14.17 ft 
19.6 ft 

55.8 


0 . 3 -scale 


NACA 64A009 
NACA 64A009 
Variable 
0 

40.00 

1.00 

5.59 

l4.400 in. 
l4.400 in. 
51.000 in. 
69.358 in. 

5.022 


ro 

H 
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ro 
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DESIGN CHARACTERISTICS OF THE REPUBLIC RF-84F AIRPLANE AND 
THE 0.5 -SC ALE MODEL OF THE RF-8i4-F AIRPLANE 






Full-scale 

0.5-scale 

Vertical Tail Assembly 






1. Basic data; 






Airfoil, measured normal to 0,25-chord line . 

8 8 8 8 

8 8 8 8 8 

NACA 64A011 

NACA 64A011 

Sweepback of c/4 line, deg . , . . 

• • • • • 

8 8 8 8 

8 8 8 8 8 

41.27 

41.27 

Aspect ratio ........... 

« « « • • 

8 8 8 8 

8 8 8 8 8 

1.68 

1.68 

Taper ratio ..... . 

• • • 8 • 

8 8 8 8 

8 8 8 8 8 

0.402 

0.402 

2. Dimensions; 






Root chord (theoretical) 

8 • * « 8 

8 8 8 8 

8 8 8 8 8 

7.250 ft 

28.759 ill. 

Tip chord (theoretical) 

8 8 8 8 8 

8 8 8 8 

8 8 8 8 8 

2.92 ft 

10.500 in. 

5 . Areas : 






Vertical tail area, sq ft . . , . . 

8 8 8 8 8 

8 8 8 8 

8 8 8 8 8 

42.90 

5.861 

Fuselage 






Location of station 0 (measured from 

nose of airplane). 

in. . . . 

49.35 

14.805 

Length . . 

8 8 8 8 8 

8 8 8 8 


42.58 ft 

155.120 in. 

Maximum width .... 

8 8 8 8 8 

8 8 8 8 


4.17 ft 

15.012 in. 

Maximum height 

8 8 8 8 8 

8 8 8 8 


5.77 ft 

20.772 in. 

Frontal area, sq ft . . . 

8 8 8 8 8 

8 8 8 8 


19.45 

1.749 

Fineness, ratio 

8 8 8 8 8 

8 8 8 8 


8.59 

8.59 

Volume, cu ft 

8 8 8 8 8 

8 8 8 8 


557 

14.499 

Side area (excluding vertical tail). 

sq ft 

8 8 8 8 


206.2 

18.558 
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TABLE I.- Continued 


DESIGN CHARACTEEISTICS OF THE REPUBLIC RF-84F AIRPLANE AND 
THE 0.5-SCALE MODEL OF THE RF-84F AIRPLANE 


E. Inboard Flaps 

1. Basic data: 

Angular travel, measured in a plane normal to 

hinge line, deg 

Location of inboard edge, measured normal to 

fuselage center line . . 

Location of outboard edge, measured normal to 

fuselage center line ................... 

Wing chord at inboard edge, measured parallel to 

fuselage center line . . . . 

Wing chord at outboard edge, measured parallel to 

fuselage center line . . . . 

Location of hinge center line, measured normal 

to 0.25 -chord line 

2. Dimensions: 

Root chord, meas'ured parallel to fviselage center line . . . 

Tip chord, measured parallel to fuselage center line . . . . 

3. Area: 

Area of one flap, sq ft 


Full-scale 

0.5-scale 

Plain 

trailing edge 

Plain 

trailing edge 

0 to 4o 

0 to 4o 

2.60 ft 

9.36 in. 

8.65 ft 

31.14 in. 

11.57 ft 

41.65 in. 

9.70 ft 

34.92 in. 

0.75c 

0.75c 

2.58 ft 
2.16 ft 

9.29 in. 
■ 7.78 in. 

15.1 

1.56 


ro 
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TABLE I.~ Continued 

DESIGN CHARACTERISTICS OF THE REPUBLIC RF-84F AIRPLANE AND 
THE 0.3 -SCALE MODEL OF THE RF-8AF AIRPLANE 


F. Ailerons 


1 . Outboard ailerons ; 

(a) Basic data; 

Angular travel, measured in a plane normal to hinge 
line , deg 

Location of inboard edge, measured normal to fuselage 
center Ixne ...s.*................ 

Location of outboard edge, measured normal to fuselage 
center l*i ne 

Wing chord at inboard edge, measirred parallel to fuselage 
center line . 

Wing chord at outboard edge, measured parallel to fuselage 
center Ixne 

Location of hinge center line, measured normal to 

0.25“Chord line .......... . 

(b ) Dimensions : 

Root chord, measured parallel to fuselage center line . . 

Tip chord, measured parallel to fuselage center line . . . 

(c) Area; 

Area of one aileron, sq. ft . , . 


» » 


» « 


« ft 


Full-scale 

0.3-scale 

Plain flap 

Plain flap 

-18 to 18 

-18 to 18 

8.66 ft 

31.18 in. 

l6,08 ft 

57.89 in. 

9.76 ft 

35.14 in. 

7.42 ft 

26,71 in. 

0.75c 

0.75c 

2.14 ft 
1.63 ft 

•7.70 in. 
5.87 in. 

13.77 

1.29 
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DESIGN CHARACTERISTICS OF THE REPUBLIC RF~84F AIRPLANE AND 
THE 0.3-SCALE MODEL OF THE RF-84F AIRPLANE 


F, Ailerons (Cont.) 


« « « 


2, Full-span ailerons; 

(a) Basic data 
Type 

Angular travel, measured in a plane normal to hinge 
Ixne , deg 

Location of inhoard edge, measured normal to fuselage 

center line, in. . . . . . , 

Location of outboard edge, measured normal to fuselage 

center line, in. ..... 

Wing chord at inboard edge, measured parallel to fuselage 


center line. in. 


« « » 


Wing chord at outboard edge, measured parallel to fuselage 
center line, in. .................... 

Location of hinge center line, measured normal to 

0.25-chord line .................... 

(b ) Dimensions ; 

Root chord, measured parallel to fuselage center line, in. 
Tip chord, measured parallel to fuselage center line, in. 

(c) Area: 

Area of one aileron, sc[ ft 


Full-scale 0,3”Scale 


Plain Flap 

-18 to 18 
9.56 
57.89 
41.65 
26.71 


0.75c 


9.29 

5.87 


ro 

U1 


2.60 
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DESIGN CHABACTERISTICS OF THE REPUBLIC RF-84F AIRPLANE AND 
THE 0 . 5 -SCALE MODEL OF THE RF-84F AIRPLANE 


F. Ailerons (Cont.) 


Full-scale 0.5-scale 


3 . Inboard spoilers : 

(a) Basic data 

Type Flap 

Angular travel, measured in a plane normal to hinge 

line, deg 0 to 90 

Location of inboard edge, measured normal to fuselage 

center line, in • 11.6k- 

Location of outboard edge, measured normal to fuselage 

center line, in 51 * 1 ^ 

Wing chord at inboard edge, measured parallel to fuselage 

center line, in k0.9k 

Wing chord at outboard edge, measured parallel to fuselage 

center line, in 5^*97 

Location of hinge center line, measured parallel to fuselage 

center line O. 7 OC 

(b) Dimensions 

Root chord, measured parallel to fuselage center line, in. ... 3*23 

Tip chord, measured parallel to fuselage center line, in. . . . 2.75 

(c) Area 

Area of one spoiler, sq ft 0*57 


^4-. Perforated Inboard Spoilers 

This section is exactly the same as 5 except for 3(c) vhich 


should be as follows : 

(c) Areas 

Area of one spoiler, sq ft 0.57 

Area removed by perforation, sq ft O.O 7 
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TABLE I.- Concluded 


DESIGN CHAEACTERISTICS OF THE REPUBLIC RF-84F AIRPLANE AND 
THE 0.5-SCALE MODEL OF THE RF-84F AIRPLANE 

Full-scale 0.5-scale 

G, External Tanks (A50 -gallon capacity) 

Lengthy in. .............. 75*^7 > 

Diameter^ in. 8.8I 

Frontal area^ sq. ft ....... 0.42 

Angle of incidence, relative to fuselage center line, deg ...... -4.25 

Spanwise location, measured normal to fuselage center 

Ixne , xn .............................. 15 * I8 

Vertical location of nose of tank, measured normal to fuselage 

center line, in -I6.69 

Longitudinal location of nose of tank, measured parallel to 

fuselage center line, in . ......... 51*25 

H. Pylons 

Leading-edge sweep, relative to a line normal to fuselage 

center line, deg 50.0 

Trailing -edge sweep, relative to a line normal to fuselage 

center line, deg ....... . 50*0 

Chord, measured along line -2° from fuselage center line, in '27.04 

Thickness ratio, measured along line -2° from fuselage center 

line, percent 7*25 

Spanwise location, in. 15.I8 

ro 

-<i 
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TABLE XZ.> ContiiUied 


SOWIff OF LONCrrUDZSAL SXABlLm CHABACTERISTICS OF A OO-SCALB 
MDDEL OP THE BEFUBUC RP- 84 F AZREIAME, TAIL OFF 
|b = 9 X loSj 


L*S« device 


Chord'oxtenelon 
2 >: noraal leading- 
edge radius 


3p«a I Chord 


0.658b/2| 

to 

0,808b/2| 


0.059c 


pence conflguratlcD 


^‘naxl 


.99 


a at 


[Figure I 


Cl 


■V 


Chord-extenalon 


0.658b/2 

to 

0,808b/2 


.97 




Chord-eztenslca 
Sharp leading edge 


0.358by© 

to 

0,508b/2 


0,059c 


•9X 


I Plain 
Flap 
0.159b/; 

■ 

0.519.A 

= 2<q 


Chord-extenalm 
Normal leading-edge 


0.658b/2 

to 

0.958b/2 


O.II70 


11.09 


Plain 

Flap 

0.159b/! 


Chord-extension 
Normal leading-edge 
radius 


0.658b/2 

to 

0.958b/2 


0.1170 


17.6 


Plain 

Flap 

0.139b/; 

bo 

0.515bA 

Of = Utf 


Chord -extension 
Normal leading-edge 
radius 


0,658b/2 

to 

0.808b/2 


19 


Plain 

Flap 

0.139b/: 

bo 

0.51 5bA 

= itoq 


Chord-exten3l<m 
( normal leading- 


edge radius 


0.658b/2 

to 

O.808b/2 


0.059c 


Plain 

Flap 

0.159b/; 

to 

0.515b/; 

, 


Chord-extension 
Sharp leading edge 


0.358b/2 


0.508b/2 


0.059c 


17.0 


1.05 


lU.o 


Leading-edge 
modification 
2 ^ normal leadlng- 
edge radlua_ 


0.6520/2 

to 

0.95Sb/2 


Leading-edge 
modifleatlon 
2 y normal leading- 
edge radius 


0.652b/2 

to 

0.602b/2 


I<eadlng-edge 
medlfloatlon 
2 x normal leadlng- 
edge radius 


0.652b/2 

to 

0.958b/2 


•9U 


•9U 


20.9 


2yA = 0.658 


2I1.6 




”T 


Iieadlng-edge 

modification 

2 X normal leading- 
edge radius 

(Inboard end faired) 


0.652b/2 


0,958b/2 


2yA = 0.608 


2yA = 0,050 


• 9U 


21 . 1 * 




Plain 

Flap 

0.159b/fe 

to 

0.515b/ J 


Leading-edge 
modification 
X normal leading- 
edge radius 


0.652b/2| 

to 

0,958b/2j 


2j/b = 0.650 


2i*.0 
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TABLE IX.- Concli:uied 


SUMMARY OF LONGITUDIHAL STABUXTY CHARACTERISTICS OF A 0.5-SCALE 
MODEL OF THE REPUBLIC RF-8i}-P AIRPLARE, TAIL OFF 
[r = 9 X 10^ 


L.E. device 


Sp»n I Chord 


Pence configuration Kr ? 

I '"max 


, Leading-edge °-7°8V2 

Oml39^/- modification 
to 

D„ O.SlSb/' ^ normal leading- 0,958b/2 

0 ' edge radius 

= I;© 


2y/b = 0.708 3^_03 31.0 


2y/b = 0.850 



Plain 

Flap 

0.139b/; 

“0 0.515b/: 
= 1^0C 


Leading-edge 

modification 


0.652b/2 


2 X normal leading- „ 

edge radius 0.958b/2 


2y/b = 0.1^82 


2y/b = 0.652 


1.10 22.5 



Plain 

Flap 

0.159b/; 

to 


Leading-edge 

modification 


0.652b/2 


0.515V4 ^ 0 . 958 b/ 2 l 


2y/b = 0.1^82 1.12 24.0 
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TABLE V 


SUMMARY OF LONQIIUDINAL STABILm CHAEACTERISTKS OF A 0.5-SCALE 



Parameter 

Wing 

Tall 

Aspect ratio 

3.49 

3.59 

Taper ratio 

0.56 

1.00 

Quarter-chord sweep, deg 

U0.8 

1 ( 0.0 

Dihedral, deg 

-3.5 

0 

Incidence, deg 

- 1,.5 

- 5.0 

Airfoil section 

6UA010 

6I4A009 

Tail height, wing semispan 


0.28 



^Hl^est smgle of test 
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TABLE V.- Continued 

SUDBURY OP LCMOnUDlKAL STABILITY CHARACTERISTKS OF A 0. 3-SCALE 



MODEL OP THE REPUBLIC RF-8^P ADUTAME, PWJDUCTION TAIL 
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lABLB V.- Cootlmied 

SUWJAHir <»• LOKGUUIOHftl. CTAH TT.tw CHARACTERISTICS OF A O.J-SCALE 
warn, op THE REPUBLIC RF-84F AISPLAHE, PHOrWCTKN TAIL 
[r = 9 X 10^ 


L«S. device 


3p«a I Chord 


Pence conPiguraticm 


Chord-extena loa 
Kormal leading-edge 


0.£08b/2 


0.958b/2 


0 4 .8 1.2 


Ca 

-.2 

-•5^ 


Chord-extena Ion 
Normal leading-edge 
radlua 


0 . 658 b^ 


0.958b/2 


22.5 


Chord-extena Ion 
(drooped) 


0.658b/2 

to 

0.958b/2 


0.117c 




Chord -extension 
Normal leading-edge 
radlua 


0.658b/2 

to 

\o,$08b/Z 


1.07 


24.0 


Chord -extenalon 


0 . 658 b^ 

to 

0,858b/2 


0.117« 


1.07 


24.0 


Chord-extension 
Nortnal leading-edge 
radius 


0 .658b/2 


0.808b/2 


Chord-extension 
2 X normal leading- 
edge radius 


0.658b/2 


|0.958b/2 


Chord-extension 
2 X normal leading- 
edge radius 
(inboard end faired) 


;o. 658 b /2 


|0.958b/2 


Highest angle of teat 
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TABLE V.- Continued 

SlMim OF LCMCITUtEmAL STABIUTY CHARACTEaiSTICS OF A 0.3-SCALE 
MODEL OF THE RERIBLIC RF-84F AIRPLANE, PBODUCTICRI TAIL 
[r = 9 X 10^ 



Hipest angle of test 
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TABLE V.- Continued 

SU31ARY OF ICNCmiDIKAL 3TAHTT.TTY CHARACTERISTICS OF A 0.5-SCALE 
MODEL OF THE REPUBLIC RF-84F AIRPLANE, PROEUCTION TAIL 



Mnce conflgurati 


Chord-exteas Ion 

Sharp leading edge 0.708b/2 

to 0.0590 

0.958b/2 


Chord-extenalon 
Sharp leading edge 0.758b/2 


Chord-extension 
Sharp leading edge 


Chord-extension 0«558b/2 
Sharp leading edge 

0.708b/2 


Chord- extena ion 
Sharp leading edge 


Chord -extena Ion 
Sharp leading edge 


Chord-extena ion 
Sharp leading edge 


Chord-e xtenalon 
Sharp leading edge 


Highest angle of test 


COKFIDEWTIAL 

















































mCA EM SL54-B17 


COKFIDEIWIAL 


4l 


SUOMRy Cff lONCITOKmAL SIABlXm CHARACTHIICTICS OF A 0.5-SCALE 
KOm. OF THE HEPUBLK RF-84F AIBPLAHB, FROEOCTIOH TAIL 


|r = 9 X 10^ 


Pftnce configuration I 


Chord «At«nsloQ 0«508b/2 

^ — — sb.aro leading edge to 0.059c 



Sharp leading edge 
(Inhoard end faired) 0.508b/2 



Chord extension 
' X normal leading- 
edge radius 



! X normal leading- 
edge radius 



Plain g.e - 

Chord extension 
5.159^/2 Normal leadlng-adg! 


Q. 658 b/a 

to 0,1170 
0,958b/2 



Plain 

. Chord extension 
).139h/2 Iend1n<i-adm 


0.6586/2 

to O.U7o 
0.958b/2 



Chord extension 
Normal leading-edge 
radius 



Chord extension 


0.6586/2 

to 0.117c 
0.8086/2 



Hipest angle of test 
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table V.- CoD’tinued 

OF LOMCnUDlKAL STAB TUn f CHARACTERISTKS OF A 0. 3-SCALE 
MOIEL CF TH£ REPUBLH: RP-64P AIBPLAHE, {EDUCTION TAIL 


|r = 9 X 10 ^ 


L.£. device 


Pence configuration p 


hnax 


C curve iFlgure 


Plain 

Flap 

0.139b/« 

to 

0.515b/; 

itrfi 


Chord-extension 
2 X normal leading- 
edge radius 


0.65$b/2 

to 

0.808b/2 


0 . 1 ; .8 1.2 


19.0 



Plain 

Flap 

|0.159V^ 

to 

|o.515b/5 
K = ko' 


Cbord-e xtenaion 
Sharp leading edge 


0.558b/2 


0.508b/2 


X normal leading- 
edge radius 


0.598b/2 

to 

0.958b/2 


X normal leading- 
edge radius 


0.458b/2 

to 

0.958b/2 




Leading-edge 

modification 


X normal leading- 
edge radius 


0.558b/2 


0.958b/2 


X normal leading- 
edge radlua 


0 .606b/2 
to 

0.958b/2 




2 X normal leading- 
edge radlua 


0.6}3b/2 


0.958b/2 




Leading-edge 

modification 


I X normal leading- 
edge radius 


0.652b/2 

to 

0.959b/2 


Leading -edge 
modification 
I X normal leading- 
edge radius 
(Inboard end faired) 


0.652b/2 

to 

0.958b/2 


' X normal leading- 
edge radius 


0.685b/2 


0.958b/2 


Highest angle of test 
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TABLE V.- Continued 

SUM-IAHV OF LCfflCETODIKAL STABIUrf CHARACTERISTICS OF A 0. 5-SCALE 
MODEL OF THE REPUBLIC RF-84F AIHPLAHE, raODLCTIOH TAIL 
|r = 9 X 10^ 


L«S> dsvlee 


L«adlng>«dsa 
modification 
2 X normal leading* 
edge radlua 


0.708b/2 

to 

0.956b/2 


Pence configuration 


Cl 

0 4 .8 1.2 


-.2 

-.5^ 


X normal leading- 
edge radlua 


0.652to/2 


0.802b/2 


Leading-edge 
modification 
X normal leading- 
edge radlua 
(upper surface) 


0.652b;^ 

to 

0.958b/2 


X normal leading- 
edge radius 


0.652b/2 

to 

o.95a»/^ 


2y/b = 0.850 


Leading-edge 

modification 

2 X normal leading- 
edge radius 


0.6S2b/2 

to 

0.958b/2 


2y/b = 0.708 


X normal leading- 
edge radlua 


0.852b/2 


0.958b/2 


2y/b = 0.658 


Leading-edge 
modification 
2 X normal leading- 
edge radlua 
(inboard end faired) 


0.652b/2 

to 

0.958b/2 


2yA = 0.608 


2yA = 0.850 


Leading-edge 
modi float Ion 


X normal leading- 
edge radlua 


0.652b/2 


0.958b/2 


2yA = 0.1(82 




2yA = 0.652 


Highest angle 


of test 
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XABt£ V.- Ccsitinued 


OF I^IGxtOMHAL STABTUCl^f CHARAC^^S^XSTXCS OF A 0.3-SCAl£ 
M0I£L OF TBE REPUBLTC RP-StP AIRFLAHE, PROEUCTIOH TAIL 


FBnc« coDflsuratlon 


2j/b = 0.708 


2yA « 0»850 


Cbord-«xtenalon I 0.608b/2 
Normal leading-edge I to 0.117c 
' 0.958b/2 


Chord-extension O.650b/2 
Normal leading-edge to 0.117© 
radius 0.958b/2 


Chord-extens ion 0 .683b/2 
Normal leading-edge to 0.117© 
0.9586/2 


’highest angle of teat 
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TABLE V.- CottLnued 

SIMMABY OF lOHOirUDIBAL STABHJ 3 T CHAHACTEKISITCS OF A O.J-SCAU: 
MOIffiL OP THE REPUBLIC RF- 84 P AJJtPUHE, PRODUCTION TAIL 
|r = 9 X 10 ^ 


Do 


L.E. device 


Chord-extenaion 
Noroel leading-edge 
radiua 


0»708b/2 

to 

0 . 958 b /2 


0.117c 


Pence configuration 


0 .4 .8 1.2 


0 

-.2 


19 


Chord-extena Ion 
Normal leading-edge 
radiua 


0 . 758 b /2 

to 

0 , 958 b /2 


Chord-extenalon 


0,708b/2 

to 

0.858b/2 


Chord-extensl oi 


0.708b/2 


0 . 958 b /2 


24.0 




Chord-extenslrai 


0.708b/2 

to 

0,858b/2 


24.0 


T 


Chord-extenalon 
2 * normal leading- 
edge radiua 


0.708b/2 

to 

0.9586/2 


Chord-extension 
2 X normal leading* 
edge radiua 


0.708b/2i 

to 

0.8586/2 


27.4 


Chord-extenalon 
; X normal leading- 
edge radiua 


0.708b^ 

to 

0.9586/21 


25.1 


Chord-e xtena Ion 
2 * normal leading- 
edge radiua 


0.7086/2 

to 

0.8586/2 


0.059c 


24.1 


T 


Plain 

Flap 

3.159V2I 

to 

o.5i5y; 
6, = ko<l 


Chord-extenalon 


0.658b A 


0.9586/2 


Highest angle of test 
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TABLE V.- Continued 

SUMMARY OP LOKOETUDIHAL gTAB TT.TW CHARACTERISTICS OF A 0.3-SCALE 
MODEIL OP THE REEUBUC RF-84? AIRPLANE, PRODUCTICW TAIL 
[r = 9 X 10^ 


T.E, 

device 


L*S« device 


Type 


Sp^n I Cho2?d 


Fence configuration 




a at 
^'max, 


iPlgarel 


Plain 

Flap 

t).139VS| 

to 

'.515V2| 


Cbord-extene Ion 
Normal leading-edge 
radius 


0.708b/2 

to 

0.958b/2 


0 .4 .8 1.2 


0.1170 


1.14 


20.8 



19 


Plain 

().1}9I>/2| 

to 

b.5l5l>/2| 


Chord-e xtena Ion 
Normal leading-edge 
radius 


0,683b/2 

to 

0,95eb/2 


0.1170 


1.15 



Plain 

Flap 

I. 159 i>/ 2 | 

to 

b.5i5b/^ 

= 40^ 


Chord-ex tens 1 on 
Normal leading-edge 
radius 


0.708b/2 

to 

0.858b/2 


O.II70 


1.14 


Po 


Leading-edge 
modification 
2 X normal leading- 
edge radius 


0.652b/2 

to 

0.958b/2 


1.05 


31.0 



Leading-edge 

modification 


2 X noirmal leading- 
edge radius 


0.652b/2 

to 

0.958b/2 




2y/b = O.it02 


25.1 



Leading-edge 
modification 
2 X normal leading- 
edge radius 


0.708b/2 

to 

0.958b/2 




2,/b = 0.708 


1.04 


31.0 


2,/b = 0.850 



Leading-edge 
modification 
2 X normal leading- 
edge radius 


0.652h/2| 
to 

0.95Bb/2| 




2y/b = 0.U82 


1.15 


29.2 




2y/b = 0.652 



Plain 

Flap 

10.1399/i 

to 

[0.5150/.. 

Of = 40<1 


Leading-edge 
modification 
X normal leading- 
edge radius 


0.708b/2 
to 

0.958b/2 


2 yA* ® 0,708 


31.0 




2y/b = 0.850 



Plain 

[0.1390/; 

to 

[0.5150/; 
6, = 40' 


Leading-edge 
modification 
: X normal leading- 
edge radius 


0,652b/2 
to 

0.958b/2 


2yA = 0482 


31>0 


2 yA = 0.652 


^Hi^est angle of test 
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TABLE VI.- Ccracluded 

SIM4AEY OF LONCSITUDINAI. ST ABTT.TW CHABACTERISTICS OF A O.J-SCALE 
MnnPT. OF THE BEPUBLIC RP-84F AJBPLAHE, DROOPED TAIL 

|r = 9 X lO^J 



^Highest angle of test 
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loq. 

T 

O 

2 

2*8 

29 

106 


101^ 

3 


5c 

108 

30 O 

0 

\l07 




102 

50 

31 

32 

35\ 

/s 7 

8 

9 

10 

A 

35 

36 37 3X 

L 







0 

0 



TABI.E VII 

PRESSURE BECOVERY MEASUREMEaSIS AT TEE CCMEEffiSSOR 
FACE LOCATIOH FOR VARIOUS BOUNDARY-LAYER 
DIVERTER CONFIGURATIONS, INLET D^. 

EXIT FULL OPEN 
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TABLE VII.- Continued 


PRESSUBE RECOVER! MEASUREMEKTS AT THE CCMPRESSC® FACE LOCATION FOR VARIOUS 
BOUNDARY-LAIER DIVERTER CONFIGURATIONS, INLET D^. EXIT FULL OPEN 


Diverter Block 

Splitter Plate No. 1 

Splitter Plate No. 2 

Orifice 

Number 

% - ?o 


Hi - Po 




■Jo 


9 o 




106 


0.266 


0.275 


0.275 

107 


-.043 


-.037 


-.051 

108 


-.316 


-.037 


-.332 

ll 



0.943 

.^3 


0.959 

•993 



.983 


.985 


.991 



.983 


.981 


.991 



•976 


•^5 


•?85 


|K 

•759 


.765 


.814 



-.«6 


-.283 


-•274 


hi 

.800 


.788 


.794 


il 

h9 

.983 

.982 


.979 

.960 


.995 

•997 


,654 


.608 


.650 


50 

.7^ 


.818 


.800 


51 

52 

.945 

.980 


.977 

.982 


.981 

.995 


5 ? 

.553 


.625 


■Ml 



.657 


•799 



109 


0 


.024 


.026 

no 


.296 


.323 


.330 

111 


.490 


.509 


.518 

a = 10 . 6 ° 

1 

2 



0.666 

.706 


0.664 

.699 


5 

•832 


.S35 


.825 


4 

.988 




.990 


5 

.838 


.883 


.880 


0 

.295 


.295 


.269 


7 



.978 


.981 


8 

9 

• 9S6 
.986 


•992 

.995 




10 

.976 


.987 


■ 984 


100 


0.070 


0.080 


0.063 

101 


.123 


.141 


.122 

102 


.208 


.104 


.153 

11 

.990 


.992 


.994 


12 

.993 


.993 


•993 



•2§I 


.990 


•995 


14 

•5g? 


.977 


.992 



.986 


.970 


.986 


16 

•989 


.989 


.991 



.990 


.995 


.980 


18 

.980 




.986 


19 

.969 


.891 


.956 


20 

.950 




.907 


21 

•975 


.986 


.992 


22 

.955 


.985 


.989 


23 

.677 
• 560 


.780 


.808 


2h 


M 


.570 


25 

.645 


.621 


•535 


26 

.512 


• 8 l 4 


.7^ 


27 

.472 


.654 


.615 


105 


.035 


.087 


.033 

loh 


.258 


•275 


.260 

105 


.396 


•449 


.410 
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TABLE Vn.- Continued 

PRESSURE RECOVERY MEASURJMEHTS AT THE COMPRESSOR PACE LOCATION FOR VARIOUS 
BOUNDARY-LAYER DIVERTER CONFIGURATIONS, INLET EXIT PULL OPEM 



CONFIDENTIAL 













54 


COKFIDENTIAL 


NACA EM SL54B17 


TABiai VII.- Concluded 

EEffiSSUHE EH30VERy MEASUREMEmS AT THE CCMPRESSOR FACE LOCATION FOR VARIOUS 
BOUNDAEY-LAmi DIVKRTEB CONFIGURATIONS, HHET D]^. EXIT FULL OEEN 
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TABLE VIII.- Concluded 

PRESSURE RECOVERY MEASUREMENTS AT THE CCMPRESSOR PACE LOCATION FOR INLET Dg 
WITH ORIGINAL BOUNDARY -LAYER DIVERTER BLOCK. EXIT FULL OPEN 
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L»7 81^91 

Figure 1.- The O.J'-scale model of the Republic RF--8it-F airplane installed 
in the Langley 19-foot pressure tunnel. 
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57.792 


Airfoil perpendicular to o/k 

Wing area 

Aspect ratio 

Taper ratio 

Root chord (true), 

Mean aerodynamic chord (true) 
Tip chord (true) 

Sweep of leading-edge (true) 
Sweep of c/k line (true) 


64 A 010 

29.250 aq ft 

5.1*5 

0.578 
1,4.577 la 
56.135 la 
25.800 la 

1*2 .51° 

1 * 0 . 00 ° 
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view B-B 


Figure 5 




(a) T_^ and T_^. 

- Details of the various horizontal tail arrangements. All 
dimensions are in inches . 






Figure 5-“ Concluded. 
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Pence hel^t Symbol Spanwlse Ohordwlae extent 

(percent section location (fraction, c) 

maximum thickness) (fraction, b/2) 



Leading-edge extension configuration 


Designation: l.e. 


Symbol 



Span Spanwlse location 

(fraction, b/2) (fraction, b/2) 


Section A-A 

(enlarged) Symbol 

typical 


Section B-B 
(enlarged) 
typical 


Symbol 



— ecrf-" - — - — = » E 

0.117c 




Inboard flight fence 
2y/b = 0.1*82 

Outboard flight fence 
2y/b = 0.652 


Figure 6 .- Details of high-lift and stall-control devices 
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Ililm 




SBotlon B“B 


Section A-A 
(enlarged) 


Figure 9«“ Details of external store and exhaust cone installation. All 

dimensions are in inches. 


iilaii 


Modified boundary-layer diversion 
block used with splitter plates 
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view A-A 


Figure 11.- Details of pressure rake installations. All dimensions are 

in Inches . 
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A 2.2 X 10 ® 
□ 5.0 
6 9.0 
Oll.O 



-.4 -2 O .2 4 .6 


Cl 

(b) Cj) and Cjjj against 
Figure 12.- Concluded. 
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(a) Cjjj against a. 

Figure 15.- The longitudinal characteristics of the model equipped with 

various inlets. 
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-4 -2 O ,2 - 4 .6 .8 LO L2 

Cl 

(b) against Cj^. 

Figure 15*- Continued. 
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□ O A V ^ Zl c 


X, deg 

(c) against a. 


Figure 15.- Continued. 
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(d) against Cp. 

Figure 13 •- Concluded. 
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Figure l4.- Continued. 
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(d) against Cp 

Figure ih.- Concluded 
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A + D2 + T_28 + S0-lF_ggg 

- A + Dq^ + T,28 + S0"1F.708 

- A + D02 + ®°"^^.708 



.4 o 


A+ D2 + T_28 + 60-1F.658 

A + Do + T_28 + ®0-1^.708 ®^“^^.85 

- A + Dog + T^28 + ®°'1^.708 ®°'^^.85 


-12 16 20 24 

oc, deg 


28 32 


Figure I6.- The deviation with angle of attack of the pitching-moment 
coefficient from ^dCin/da^^_Q for the model equipped with the pro 

duction tail and with various inlets and wing fences. 
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12 16 20 

? O 

\ o 


(a) Continued. 


24 28 32 

0 4 8 12 16 20 24 28 32 

cc, deg ^ 


Inlets off, C-]^ against a. 


Figure I7.- Continued. 
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Figure IJ.- Continued. 
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-4 0 4 8 12 16 20 24 28 32 

^ O O 4 8 12 16 20 24 28 32 

^ ^ ar, deg 


(b) Contin-ued. Inlet against a. 


Figure 17 •- Continued. 
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.08 

.04 

V O 

-.04 

-.08 

^O 

-.12 

-J6 
^ O -20 
-.04 -.24 
-.08 -28 
-.12 
-.16 
-.20 
-24 

-.4 -.2 O .2 4 .6 .8 1.0 

(b) Continued. Inlet C^ against Cj^, 

Figure 17.- Continued. 
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Figure I7.- Continued. 
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-4 0 4 8 12 16 20 24 28 32 

00, deg 

(c) Inlet 1 ) 2 , Cm against a. 

Figure I 7 .- Continued, 
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Horizontal tail 
configuration 


(c) Continued. Inlet D2, against Cl« 


Figure I7.- Continued. 
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-4 0 4 8 12 16 20 24 28 32 

^ 0 O 4 8 12 16 20 24 28 32 

Q , 

00, deg 

(c) Continued. Inlet D2, against a. 

Figure 17.- Continued. 












(d) Continued o Inlet D-j^^ Cjj^ against 
Figure I7.- Continued. 
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(d) Continued. Inlet against a. 


Figure I7.- Continued. 
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Figure 17.- Continued. 
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(e) Inlet Dq, Cj^ against a. 
Figure 17 .- Continued. 
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-.4 -.2 O .2 4 .6 S 10 

Cl 


(e) Continued. Inlet Dq^ Cjj^ against C^. 
Figure I 7 .- Continued. 
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-4 0 4 8 /2 /6 20 24 28 32 

* O O 4 8 /2 /6 20 24 28 32 

O <3 , 

(c, deg 


(e) Continued. Inlet Dq, against a. 


Figure 17 •- Continued. 
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(e) Concluded. Inlet Dq, against Cjj 


Figure I?*- Concluded. 
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■■■ 

■■■ 

Ea&asBBBBBH^KSIIIi 

■■■ 

■■■■■■Baassasi 

■■■ 

■■■■■■■■■■■■■ 

■■■ 


• 0.85 Cr 


IH 


Horizontal tail 
configuration 
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o O 4 8 12 16 20 24 28 32 

Xj deg 

(a) Continued. Flaps neutral, against a. 


Figure 19 •- Continued. 
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Model configuration 


O A + Dj + T_28 + 60 -Fo.658 

□ A + Dj + T.28 + Eo_3o(0.658 - 0.958) 

O A + Do + + Eq_25(0.708 - 0.958) 





Model configuration 


A + + T_2q + 60-F o_g58 + 5 f - 40° 

A + '*' *^ ^ **" ^0 ~ 0,958) + " 40° 

A + Dq + T_2g + Eq ■ 0.958) + 5j = 40° 






Model configuration 
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O A + Dq + T^28 ■*’ ^ ' 0.958) + flight fences 



(a) Cl and Cj^ against a. 

Figure 21.- The longitudinal characteristics of the model equipped with 
inlet Dq^ flight fences^ leading-edge modification^ and production or 

drooped tall. Trailing-edge flaps neutral. 
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O .2 4 .6 

Cl 

(b) Cd and Cj, 
Figure 22.- Cc 


C 
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Model configuration 

A + Dq + 300(0.652 - 0.958) + flight fences 

A + Dq + + Iq_ 3Q0(O.652 - 0.958) + flight fences 



Cl 


Figure 25 .- The variation of dCjji/dCL with lift coefficient for the 
model equipped with inlet Bq, flight fences^ leading-edge modifi- 
cation, and the production or drooped tail. 
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oc, deg 

(a) Cjn against a. 

Figure 24,- Effect of external stores on the longitudinal characteristics 
of the model equipped with various tails in inlet configurations. 
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-4 -.2 O .2 4 .6 .8 10 L2 

Cl 

(b) Cjjj against C^. 

Figure 2h.~ Continued, 
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(c) against a. 


Figure 24.- Continued. 
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(a) Cl and 0^ against a. 

Figure 25-" Effect of inlet mass-flow ratio on the longitudinal charac- 
teristics of the model equipped with inlet D, and horizontal tail T 
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Figure 25.- Concluded. 


CONFIDENTIAL 





-.6 -4 -.2 O .4 .6 

Cl 

(b) Cjj and against Cj^. 

Figure 26.- Continued. 
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(c) Cj^ and Cj against a. 
Figure 26,- Concluded. 
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(a) Cl and Cjjj^ against a. 

Figure 27 *- Longitudinal and lateral-control characteristics of the model 
equipped with an outboard aileron. Configuration A + Dq + + 

Iq (0.652 - 0.958) + flight fences. 
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(a) and Cj^ against a. 

Figure 28,- Longitudinal and lateral-control characteristics of the model 
equipped with a full-span aileron. Configuration A + Dq + T ^ + 

^0.306 ^^ *^52 “ 0.958) + fllgiit fences. 
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Figure 28.- Concluded. 
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(a) Cl and Cjn against a. 

Figure 29. - Longitudinal and lateral- control characteristics of the model 
equipped with differentially deflected flaps and outboard ailerons. 
Configuration A -t- Dq + + lQ^^Qg(0,652 - 0.958) + fli^t fences. 
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(a) Cl and Cjjj against a. 

Figure 50.- Longitudinal and lateral- control characteristics of the model 
equipped with an outboard aileron. Configuration A + Dq + T ^ + 

Eq. 25(0-708 - 0.958). 
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(c) Cj^ and against a. 

Figure 50.- Concluded. 
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(l) Cj) and Cm against Cl. 
Figyre 52.- Continued. 
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(a) Cl and Cm against a. 

Figure 35.- Longitudinal and lateral-control characteristics of the model 
equipped with perforated flap-type spoilers. Configuration A + Dq + 

T ^ + lQ^jQg(0.652 - 0.958) + flight fences. 
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("b) Cd and Cm against Cl. 
Figure 35.“ Continued, 
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(c) Cn and Cj against a. 
Figure 35 •- Concluded. 
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Spoilers 
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Spoiler deflection, degrees 

Figure 5 ^.- Variations of the yaw and roll characteristics of the 
model with spoiler deflection. Configuration A + D^ + T ^ + 

^0.306 ^52 - 0.958) + flight fences. 
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Figure 55 •- Variations of — and 
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the model equipped •with various ini 
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(b) Exit, half open. 

Figure 55-- Concluded. 
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(a) Exit, full open. 


Figure 56.- Variation of — and 
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' ^ ® £ with angle of attack for the 
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model equipped with inlet and horizontal tail T R = 9 x 10 . 
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(b) Exit', 59 percent open. 
Figure 56 .- Concluded. 
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